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■U) Process for preparing high-concentration mixtures of polyunsaturated fatty acids anc of their esters from oils 
of animal ana/or vegetable origin, so obtained mixtures, and their use for prophylactic or tneraoeutical 
purposes 

: = 7) A orccass esser.ziaiiv casec or. :r.e use ci mciecular distillation, for tne preparation of polyunsaturate tarty ap:cs. e.g. 
e"c=sas«n;aoncic ac:c <E?A) anc cccosanexaenoc ac:c (DHA). anc of tne.r etnyi esters, from ens c: animal anc vegetaoie 
zr.z:r. :s c:sc:csec. wncn is oamcuiany surtacie for iarge-scaie industrial productions. By :nis process, complexes 
pp.nstitutec oy £?A anc OKA. or oy their etnyl esiers. wiin a total concentration not Sower tr.an 9C% can oe cctamec. anc 
:nese mixtures are usee :cr various purposes, ranging from cieietic-aiimen:ary uses ;c typtcaiiy pnarmaceutical i:ses icr tr.s 
mar.acement of a very larga nurr.ee r cf alterations, malfunctions, cisaases anc pa;nciog:es. 
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??.oczss ?ca pp.zpap.ing kigh-co:cznt?.aticn >•-. ix-uses of poly- 

UNSATUF.ATZO FATTY ACIOS AND CF THZI* ZSTZF.S FP.OH OILS CF 
ANIMAL ANC/C?. VZGZTArLZ CP.IGIN, SO OP.TA.NZD XI>:T"?.Z=. A NO 
7KZIP USE FCH PROPHYLACTIC CP. THZP.APZUTICAL ?"?.?CSZS 

The -:ese:.: invention relates :o a process for 

• ^ ~- — - v - .. ^ a „^ cos aoer.taencic 
crepanr.g a nicr.-ccnce.-: — a - x ~- 

acid and docosshexa/er.cic acid, and cf their esters, cy 
s:ar: £r.c f.-c- oils' of various anir-al and/cr vegetable 
origins, as well as to the so obtained fixtures, and to 
their use for prophylactic cr therapeutical purposes. 

The process of the present invention is further-ore 
suitable for deocourising and deacidifying the sa-.e oils, in 
view of a possible cieteticai or alimentary use thereof. 

It is known by now that the polyunsaturated fatty acids. 
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slay an .-porta;.: role in human being physiology, because 
they perform, in particular, 'two roles; a structural role, 
as constituents of the phospholipids of the cellular 
membranes. and a functional role, as precursors of 
prostaglandins . 

The fatty acids belonging to the family cf x-ii.-cier.ic 
acid perform in fact a basic task for the development and 
function of brain, retina and gonads, as v;eii as for the 
formation cf ?GI, and TxA ; , extremely important :=ct=rs ror 
clatelet agglutination preventive effect. 

Among these, in particular, important are the Icng- 
cham members of ui -I family, i.e., e ic os apen t aenoi c acid 
(20:5t>2), or EPA, and doccsahesaeaoic acid (22:5^-2). or 
DKA, which derive from the desaturaticn and chain extension 
cf tf-linoler.ic acid, thanks to the intervention' of the 

\ ■ •> 
relevant enzymes ( j-cesaturases). 

E?A. as a precursor of both ?GI, and TxA,, performs an 
platelet agglutination prevention action and an 
antithrombotic effect which can be reconducted to an 
inhibition of cyclooxygenase (an aspirin-like effect) and/cr 
to the competition with arachidonic acid for this enzyme, 
with a consequent decreased synthesis of ?GE 2 and TxA 2 , 
well-known platelet agglutinants. 

DHA is the most important component cf brain lioics in 
man and is present at high concentrations in- the 


. -•— cvna=::: membranes, a fact, this, vhicn 
phospholipids c_ -yn<i- 

r w a - o slav a role in the 
makes researchers suppose pa* *o ?-a. 

transmission of nervous impulse. 

Furthermore, inasmuch as it is a structural element of 
3 Platelet ceil, SKA indirectly plays, by increasing platelet 
fluiditv, an important role in antithrombotic action. 

,.c.nt studies on man evidenced a decrease of £-6- 
desaturase enzyme with increasing age (after 25 years of 
£Ce) - as a consequence, an endogeous deficiency could occur 
,, of above said acids, which therefore should be administered 

, Q , cr bv means cf suitable compositions, 

by means o_ -if c » 

....i.-l di- * icuities have 
However, to date several ?rac-i-al c 

prevented a wide use of said acids to be made in therapy or 
as alimentary integrators, a use which, on the other hand, 
•15 would be highly desirable in view of the above reportec 
biochemical and pharmacological background. Sue, 
difficulties are mainly related to the extraction of saic 
acids from fish oils, their purification and concentration 
up to suitable values for a pharmaceutical use. and their 

20 odourisa tion . 

Although many -I**, nave been proposed and publico 
in SS . pas,, th. above cited objectives have no,. been 
reached to a satisfactory extent yet, as. among others, the 
still new United .... of r ? A and/or OKA demonstrates. 
2, notwithstanding their considerable potentialities as c::?s 


cr alimentary integrators. The methods known to date, based 
on different techniques, such as decreasing, counter-current 
extraction, urea addition, liquid chromatography, 
distillation, lead to rather low yields and to easily 
perishable products if exposed to light cr to atmosphere. 
Furthermore, most known methods aim at purifying 
eiccsapentaencic acid only, to the detriment of other useful 
unsaturated fatty acids, such as OKA. 

For example, J.S. patent 4,277,32 5 discloses a process 
for ourifyinc Z?A, cr its esters, which comprises a 
treatment with urea, followed by fractional distillation. By 
such a method, percentages of I?A higher than 70% are 
obtained, whilst DHA remains present as a residue (2-5%) 
only. 

Furthermore, as far as the present Applicant knows to 
date, all patented processes relating to the production of 
the same, or of similar, products, use a more or less 
complex combination of chemical or physical operations, such 
as, e.g., the use of urea for the preferential precipitation 
of less unsaturated acids (WO 87/02399, J? 57-187297), or 
extractions with supercritic fluids (J? 60-214757, I? 50- 

115698). ' 

In order to reach' high titers of DHA acids, or of 
esters thereof, in other patents also chromatography is- 
used, with- various chromatographic beds which range iron 
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■ silica S = i u= to lcw-?elarity copolymers (J? 61-::- 154 0. ;? 
! S1-C277S2, J? 55-109444. G3 2090529). 

0, r-e o-.her hand, in tho.. ,.»•»" i» «*i<=>- *" 
„,.,„„- distillation is .sec (as. =. = .. --«« 
: is net the charactering step of --he process. out is simply 
used as a for. . reu S h purification teria, tn. 

prscsssi"c . 


crocess cf the present i.,v.ntic» i. exclusively 
s „. d . ir» the ccr.cn hydrolysis c: triglyceride* ., 

. cttain the acids, cn the technique cf molecular ■ 

•".-.i-llaricn. The molecular distillation is usee by suitably 
chance --he op.--.tir., conditions, in crier to .b..i» "-he 

, .•-„ ...|. n : invention, without 
whole ranee of procucts c. -.- -- es.n 

a-.v ether chemical cr physical treatments. 

.„ ' -s. ci ,eet cf the present invention is hence a method 
,cr extract^ OKA and I ? A ethyl esters and free fatty acics 
- c - oils of various fcir.es with hioh yields, under 

conditions easily applicable in th industrial field, and 
,..«», to a and odourless product, -hioh can he usee 

20 in human therapy both as a pharmaceutical and as a cietecio 

and alimentary product. 

furthermore, such a process only requires a vary small 
-umher of chemical treatments, in that it is substantially 
based en the articulated use of a technolocy. i.e.. 
„ molecular' distillation, which, o-in, to i-t. cperatmc 


conditions, secures the highest protection of the produces 
of the invention. In fact, these products are known to be 
very subject to undergo phenomena of chemical and thermal 
degradation. Finally, from the standpoint cf the industrial 
economic feasibility, molecular distillation is :er se 
suitable for a continuous production, with extremely low 
operating costs. 

The c.-.iy use cf molecular distillation in the process 
cf the present invention makes it possible the following to 
be obtained: 

1) high quality products, also because they are not 
submitted to a too large number of chemical processes; 

2) ' products at even very high concentrations, which may 
reach, in case of Z?A DHA mixture, a value cf sZ\, and, 
in case cf DHA alone, 96%; these cor.cer.tr a tisns are 
considerably higher than as claimed in cor r espcncmg 
prior patents; 

3) products at different titers for different uses, ranging 
from dietetic-alimentary uses to the typically 
pharmaceutical use, by simply suitably varying, the 
parameters of molecular distillation only; 

A) the process according to the- present invent i-on is 

r ■ 

particularly suitable for an industrial production, 
contrarily to many of above cited patents, whose 
implementation from a laboratory level to' the industrial 


„ v .l is r.ush r.«e expensive and problematic; 

, , e- advantage i. that, in case the e,:,yi 

h „. to be c,-.i a . 4 . preparation can be carrtec 

c-o-. b v cor.ve::i"= tr.e sc- 
out as the Us: processing s.e r . -i 

. 1o , 0 ,.- a --ca and titer, into tr.e 

3 roc«:s, at a suitaole c 

—-'s <s a considerable advantage 
ccrresocr.dir.g esters, --*-s -s 

f _. s vi.v =:- -n. of 

5re4ssti „ «x.., and .„,'*.<»<. P-v-es a 
'which i. no-. di,=ie«d - «» ef ?ric: * ,M " W 

, e r -o^T.cre ideal 

, crocs =! -ne present. inventton is 

... ,-.a.s,.-,a: production, because, if necessary 

,„ip».n-. i. availabie. it = — i « 

. . . .i.i , ...e of labour e-s a; - .e 

continuous noes, wita a 

hichesc production level. 

I.. Vch titers t* - »*> « a ' id * riii * " SS " 

e . „...„ of the ZP./DHA mixtures obtained by =..»• « 
=zocss s according to t*. present invention „a*e i- ? o..»I. 
'.v. sh « M c«cicU effects to be better pointed cut. - 
.erive f ro» the administration of poXy-unsaturated actds or 
W3 series, and. in particular, of IPA/DH*. 

Having high concentrations o. -A/.hA, 
^er-weight. s.aHer^site phar.aceutica! 
oreoared. which are easier to ingest or administer, anc. on 
the other hand, the number o. d.i.v 
administrations can be reduced. 
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The typical characteristics cf EPA/DHA products cf the 
cresent invention aake it hence possible a greater 
therapeutical and formulation advantage to be attained in 
hvperiipemiae and therewith correlated pathologies, in 
thromboses, in platelet agglutination, in c ardiac 
infarction. in hypertension, as anticoagulants, in 
prevention cf atherosclerosis, in cerebral infarction, in 
1 lesions and occlusions caused by vasomotor spasms, in 

; 

'• diabetes and its complications, in acute and chronic 
. . ! ,-- a -ior.s in self-iasur.e syr.dro-.es, in preventing the 

V side effects at. gastroenteric level of ncn-steroi= 

1 

inflammatory agents , in tumor prevention. 

The ratio of EPA concentration to D H A concentration 
changes according to the natural contents cf the organism 
15 frcm which both co-pounds are extracted (e.g., various fish 
5 species, fish oils, crustaceans, sea weeds, and so forth). 

The therapeutical properties of m ixtures prevailingly 
containing EPA/DHA, or cf mixtures containing, jesices other^ 
polyunsaturated fatty acids, also E ? X7 0~H A~ n"i" ve been 
20 described in the past in several patents, and in particular:, 
in the treatment cf thromboses, in hypercholesterolemiae, in 
myocardial ischemia (WO 87/03899 ), in the prevention cf 
arteriosclerosis, in cerebral infarction, in hyper lipemiae . 
in cardiac in f arctionJE?-Al-0 223 214) , in the prophylaxis 
25 cf atherosclerosis, as antithrombotic, as antihypertensiv e 
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(J? 62-0911SS), in thrombotic pathologies , in platelet 


10 


20 


25 


agglutination, in self -immune syndromes, in acute and 
chrcnic iafla=aa::ons, in atherosclerosis, cardiac 
infarction , in venous thromboses, in hyperlipemic states, in 
hypertension, in lesions and occlusions originated by 
vasomotor spasms, in diabetes (WO 87 / 02 2 4 7 ), in the 
prevention of the side effects of non-steroid ar.ti- 
inflammatcry agents (ZP-Al-0 135 570), in the pr op r.y 1 ax i s 
and management of diabetes complications (J? 50-24561:), in 
hyperchclesterolemiae, in hypertriglyceridemiae (DZ 
34 23 6-0 ); as anticoagulants / in hyperchciesterclem las (=Z 
85= 1S4). Furthermore, both Z?A and DHA have an influence on 
the metabolism of pc 1 y -uns a t.ur a t ed fatty acids, promoting 
the formation of products endowed with a high biological 
activity, i.e., the ecosancids, which are active in tumor 
prevention . 

.Such activities were evidenced by prevailingly using 
poly-unsaturated -atty acids of U3 series, precursors of Z?A 
and' DHA (J? 57-187297 and 3Z 897 806). 

The preparations ,' whose references have been 
hereinabove cited, are often true mixtures of poly- 
unsaturated fatty acids prevailingly belonging to 102 series, 
and however, the Z ? A / D H A concentrations used are always 
considerably lower than those reached by means cr t.-.e 
process according to the present invention. 
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DHA, a highly unsa:u:a:ed, long-chain fatty acid, 
belongs to the series denominated as "^3". Differently from 
what occurs in lower animal species, wherein both 
eiccsahexaenoic acid (I?A) and DHA are present, in man only 
5 traces of EPA, and high concentrations of DHA are found. 

DHA is present in exclusively esterified for- in 
membrane giycer ©phospholipids , and, in particular, in some 
districts, such as the CNS, in synaptic membranes and in 
retinal cells. 

! 3 To the pciy-unsaturatec fatty acids belonging toi02 

series, and to EPA, metabolic precursors :: DHA, an 
extremely .high number of biological and therapeutical 
activities have been attributed. 

In the metabolic pathway starting from c^-linoienic acid. 
15 and leading to DHA, the administration of EPA does not lead, 
excert for small amounts, to the conversion into DHA, whilst 
a portion of administered DHA is converted back into EPA. 

In fact, the ingestion of DHA, in ester form, anc/cr as 
the free acid, significantly increases both DHA and EPA 
20 levels in plasmatic phospholipids (Hiroi at al., 1978). 

Thus, DHA, besides performing its own task, would also 
ensure, by being converted back into EPA, the biological 
actions typical of EPA. 

In prior patents, several therapeutical activities have 
25 been claimed for mixtures of pcly-unsatura ted fatty acids of 


W3 series, to which DHA belongs, and, in particular, 
therapeutical activities have been claimed in hyperiipemiae 
and therewith correlated pathologies, in thromboses, in 
platelet agglutination, in cardiac infarction, in 
hypertension, as anticoagulants, in atherosclerosis 
prevention, in cerebral infarction, in lesions and 
occlusions caused by vasomotor spasms, in diabetes and its 
complications, in acute and chronic inf iammaticr.s , in. self- 
immu-e syndromes, in preventing the sice effects at the 
gastroenteric level cf non-stercid anti-inf lammatory agents, 
and in turner prevention (WO 57/0259S, ZP-Al-0 223 214. J? 
£2-0Sil£8, ••••0 S7/C2247, ZP-Al-0 12 5 570, J? 60-24 551 0. DZ 
24 25 620 s ?Z £99 134, J? 57-1E7297, 5Z £97 £06). 

DHA, as a single substance, was evaluated in therapy as 
a olatelet agglutination preventive agent, and an use 
thereof in the prophylaxis of thrombotic processes was 
proposed (G3 2,098,055, G3-2 , 0 9 0 , 5 29 ) . 

In reality, the OKA used in the prior studies does net 
seem to have been as highly concentrated as DHA obtained by 
means of the process, according to the present invention. 

Furthermore, the process of extraction of the prsent 
invention, by means of mol ecular . dis t ill a t ion , without 
either chemical or physical treatments, characterizes the 
obtained DHA with a high purity degree, as compared to the 
previously obtained products. 
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3y means of different experimental models, the activity 
cf highly concentrated (96%) and purified DHA in 
hyperlipemiae was pointed out. In fact, the administration 
cf DHA reduced, to a meaningful extent, the experimentally 

3 induced high levels cf cholesterol and triglycerides. 

On considering the obtained results, on the basis of 
the functions which DHA performs inside the organism, and as 
a consequence cf the phenomena observed in various districts 
when DHA is administered, its characteristics and 
"0 therapeutical peculiarities can be summarized as follows: in 
the treatment and prophylaxis* of cislipemic diseases and 
therewi th connected pathologies, such as 
hyperlipoprcteinemiae , hypercholesterolemiae, 
hypertriglyceridemiae, in the alterations of fat metabolism, 

15 in damages to vessels caused by cholesterol, in 
atherosclerosis, in xanthomas, in diabetic retinopathy, in 
the prevention cf thrombus formation, in prevention of 
aortal and coronary ar terioscler - sis , as a ccadjuvant in 
those diseases which may originate manifestations of 

20 hyperlipoproteinemiae (diabetes mellitus, hypothyroidism, 
uraemia, and so forth), in cardiac infarction, in platelet 
agglutination, in hypertension, in anticoagulant therapy, in 
cerebral infarction, in 'acute and chronic inflammations, in 
diabetes, in self-immune syndromes, in the prevention cf the 

25 side effects caused by non-steroid anti-inflammatory agents , 


in tuner prevention, in retinopathies wich visual deficit, 
in ceroicoses, in the processes relevant to learning and 
ageing . 

The process according to the present invention is 
disclosed new in detail, and one will thus see that by means 
of said process, these purpo ses and advantages which have 
been here inabov e outlined can be f ully ^achieved^ 

An alkaline hydrolysis (NaCK) cf the raw oil is 
oerfcrmed u? to the complete breakdown cf the triglycerides. 

The solid sea? forrr.ee is collected and is immediately 
acidified with mineral acid in an aqueous sclutic.-.. 

The formed acids are extracted with petroleum ether, u? 
to exhaustion. The extracts are combined with one another, 
are thoroughly washed with water, and are concentrated u? to 
total solvent removal. 

The resulting prcduct is processed by exclusively using 

1 

j molecular distillation, in such a way as to obtain the whole 
ran we of products according to the present invention. 
A) COMPLEX CONSTITUTE 3Y SPA AND DHA 

A - 1 Total concentration comprised within the range cf from 
35 to 40% 

A - 2 Total concentration comprised " within the range of from 
40 to 50% 

A - 3 Total concentration comprised within the range cf from 
50 to 60% 
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A - 4 Total cs.icsr.-.:2tior. comprised within the ranee of from 
60 to 70% 

A - 5 Total concentration comprised within the range of from 
70 to 30% 

A - 6 Total concentration comprised within the ranee of from 
8 0 to 9G% 

B) PRODUCT CONSTITUTED BY DHA = 

i' 

3_i Total concentration 90%/ 
3-2 Total concentration 96%, 
- Proces s for obtaining A- 1 product 

The mixture cf fatty acids obtained from the first step 
of the process (saponification) is submitted to molecular 
distillation, operating under a pressure cf 10~ J 
a temperature of the evaporate: cf 110-120°C, in order to 
remove the process impurities and the natural impurities, 
which constitute the residue. 

The distillate maintains the concentration of ZPA and 
DHA which was originally present in the starting oil (15-20% 
of ZPA and 15-20% of DHA, in case of a fish oil), and is 
free from above-said, impurities ; it constitutes, per se, the 
A-l end product, and is the starting material 'for subsequent" 
A-2, A-3, A-4 products. • 
- Process for obtaining, A-2 product 

A-l product is submitted to molecular distillation, 
under a pressure of 10~ 3 mm Hg and with, an evaporator 


_ c , 50 o c The residue is ccnstiw.ec by A-2 

- i — -as- ^ EPA and DKA titer takes place 
oroduct, ana tne i. as- - , 

.,.-,,1 j-.weich: acids (Ci 5 
w the detriment o£ the lover molecule- wei. 

„d C le >. which eo».ti-.»t. ch. distillate. 
- ,,btaininc t-3 product 

..X -oduct i. » m0l "' Jlir iiS '" Uli -- 1=n 

on4 , r the above-said condition.. «c. ?i evaporator 
texture, which is increased .0 60 

c-,-.-. s -..d - ,-3 product, and the increase - — — "- 

t.*.. Pi-e to t^detri.ent of t». lower ==lect.ar- 

- r 1 V--ch constitute '-he distillate, 
ueieht acids (C 16 ar.c C 18 ). cn 

. - ----- draining *-< "QQ'-ct 

A .l orod,=t i= submitted molecular distillation 

under the above-said concitions, exc. 

, 70°r The residue is 

eon.-.i-.*-.* by *-« ? rod«-.. and the increase ,, i~ ~— 

lower molecular- 

t ,-e~ takes olace to the detriment o. .he 

„ rr and C 1? ) which constitute the distillate, 
weicht acids (C 16 ana *-is'. 

_ , ,, r— produe -- 

" TZIit-d to molecular distillation 

A-4 oroduct is submit. -a 

«vr-pnt for evaporaccr 
under the above-said conditions, except 

tamperacure. wM=h ,, increased « „»C. The resicu 

constituted b, product, and the increase in :„ » - 

e < t .r ta.es place to the detriment^ the lower moiecular- 

«icnt acids «C l6 -C l8 and lover-unsaturated-C 2 0 , . -n.c. 
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constitute the distillate. 

- process for obtaining A-6 product 

A-5 product is submitted to molecular distillation 

under the above-said conditions, except for evaporator 
temperature, which is of 80°C. The residue is constituted by 
A-6 product, and the increase in Z?A and DKA titer takes 
place to the detriment of the lower molecular-weight acids 
(C, 5 -C 1S and i=ver-unsaturated-C 20 ). which constitute the 
distillate. 

_ ? ro cess for obtaining 5-1 product 

A-6 product is submit-ted to a double molecular 
distillation under the above-said conditions, except tor 
evaporator temperature, which is of S5 C C. The residue is 
constituted by B-l product (DHA 90%), and the distillate is 
mainly constituted by EPA and minor amounts of other acids. 
_ pr ocess for obtaining ?-2 product 

B-l product is submitted to molecular distillation 
under the same condition as used for 3-1, with the 
evaporator temperature being of 85°C. The residue is 
constituted by 96% of DHA, and the distillate is mainly 
constituted by EPA and minor amounts of other acids. 

The general process for producing the ethyl esters, of 
i the above products is disclosed now. 

The esterification process is the same for ail above 
disclosed products, and consists in treating the fatty acics 
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with ethanol in an acidic medium, by means of the usual 
techniques. 

To the reaction product, an equal volume of water is 
added, and the whole mixture is extracted with petroleum 
5 ether. 

After being dried, the ethereal solution is evaporated 
up to total solvent disappearance. 

The obtained product is submitted to molecular 
distillation, operating under the hereinabove disclosed 
conditions, with the temperature cf the evaporator being of 
100 C C, for the total elimination cf any process impurities. 
C) COMPLEX CONSTITUTED 3Y EPA AMD DMA ETHYL ESTERS 
C - 1 Tctsl concentration comprised within the range cf from 
35 to 40% 

5 C - 2 Total concentration comprised within the range cf from 
40 to 30% 

C - 2 Total concentration comprised within the range of from 
50 to 60% 

C -.. 4 Total concentration comprised within the range cf from 
20 60 to 70% 

C - 5 Total concentration comprised within the range cf from 

70 to 80% * ' 

C - 6 Total concentration comprised within the range cf from. 

80 to '90% 

25 D). PRODUCT CONSTITUTED 3Y DKA ETHYL ESTER - 
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D - 1 Total concentration 90% 
D - 2 Total concentration. 96% 

_ process for obtaining the ethvl ester s cf C-l sraeuet 

A-l product is submitted to the hereinabove disclosed 
- general esterif ication process. 

_ Process for obtaining the ethvl esters cf C-2 product 

A-2 product is subsisted to the hereinabove disclosed 
general esterif ication process. 

_ process fcr obtaining the ethvl esters cf C-2 product 
10 a- 3 product is submitted to the hereinabove disclosed 

general esterif ication process. 

_ Process fcr obtaining the ethvl esters of C-4 product 

A-4 product is submitted to the hereinabove disclosed 
general esterif ication process. 
15 _ process fcr obtaining the ethvl esters of C-3 product 

A-5 product is submitted to the hereinabove disclosed 
general es terif ication process. 

- process for obtaining the ethvl esters of C-6 product 

A-6 product is submitted to the hereinabove disclosed 
20 general esterif ication process. 

_ process for obtaining the ethvl esters of D-l product 

3-1 product is submitted to the hereinabove disclosed 
general esterif ication process. 

_ process for ' obtaining the ethvl esters of D -2 product 
25 3-2 product is submitted to the hereinabove disclosed 
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ceneral escerif icaticn process. 

The following examples are' given in order to illustrate 
the process cf the present invention in greater detail, and 
in no way they should be construed as being limitative of 
; the sccoe cf protection of the present invetion. 

Example No. 1 

100 kg of raw oil is treated at boiling temperature, 
under nitrogen, with 150 litres of water and NaCH 
( approximately 3 mci per triglyceride mol). 
10 The obtained soa? is collected and acidified, until the 

aqueous solution turns to an acidic ?H value. The fsrr.sc 
acids are extracted with three portions of petroleum ether, 
for a total cf 150 litres. 

The extracts are washed with water until neutral, and 
15 are concentrated up to total solvent removal. 

The so -obtained product (A-l) is charged to the 
molecular still and is distilled, by operating under one of 
the above-said operating conditions. 

In case, e.g., obtaining A-3 product is desired, A-l 
20 will be submitted to molecular distillation with th 
evaporator temperature being of 6 0°C. _A distillate to be 
discharged, and a residue containing' 60-65% of Z? A/DHA, and 
whose volume corresponds 'to 20% of injected volume, will be 
obtained. 

25 - Example No. 2 


e 


In case, e.g., A-6 product is desired, A-5 product will 
be submitted to molecular distillation, by operating under 
the hereinabove cited conditions, with the evaporator 
temperature being of 80°C. A residue containing 83% of 
IPA/DHA, and whose volume corresponds to 18% of the ir.jectac 
volume, will be obtained. 

Example No. 3 

The process for obtaining the product constituted by 
DHA is carried out by operating in the same way as disclosed 
in previous examples. 

3v treating A-6 product by a double molecular 
distillation, with the temperature of the evaporatcr being 
of 35°C, a residue containing 90% of DHA ( 3-1 product ) , 
whose volume is 54% of the injected volume, will be 
obtained. 

Finally, the present Applicant points out that many 
modifications, variants, additions and/cr replacements cf 
elements, process steps and operating details can be 
supplied to the process of the present invention, without 
thereby departing from the spirit or from the purview of 
said invention, and without departing from the protecting 
scope thereof, as it is also defined in the hereto appended 
claims . 
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Claims 

1. Process for preparing high-concentrated fixtures of 
polyunsaturated fatty acids and their esters, fro* oils of 
animal and/or vegetable origin, characterized in that the 
5 raw oil is submitted to an alkaline hydrolysis, the solid 
soap so formed is acidified with a mineral acid in aqueous 
solution, the resulting mixture is extracted with petroleum 
eiher up to exhaustion and then, after washing and 
concentration, the combined extracts are submitted to one or 
10 more .oiecuiar distillation step(s), with the pressure and 
temperature parameters being suitably changed, in order -.o 
obtain the whole range of the desired end products. 

2. Process according to claim 1. characterized in that 
the first molecular distillation is carried out under a 

■ 13 pressure of 10" 3 m» Hgt and at a temperature of the 
evaporator of approximately 110-120 C C. 

3. process according to claim 1. characterized in that 
the subsequent molecular distillation steps are carried out 
at an increasing temperature of from 50 to approximately 

20 80°C, in order to increase the titer of the poly- 
unsaturated fatty acids obtained, to the detriment oi 
having progressively increasing molecular weight. 

4. Process according to claim 1, characterized i: 
the "polyunsaturated fatty acids obtained are mainly 
25 eicosapenta-enoic acid (EPA) and cocosahexaenoic. acid (3HA). 


acids 
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5. Process according to claim 4, characterized ir. that 
in order to obtain a residue nearly exclusively constituted 
by DHA at a high concentration, higher than 90%. the 
products from the previous steps of molecular distillation 
are submitted to a further molecular distillation at a 
higher temperature, not lower than approximately S5°C. 

6. Process according to one or more of the preceding 
claims, characterized in that in order to prepare the ethyl 
esters cf the poiy-unsatur ated fatty acids obtained from the 
molecular distillation, the fatty acids are treated with 
ethane! in an acidic medium, to the reaction product an 
equal volume of water is added, and the whole mixture is 
extracted with petroleum ether, the ethereal solution, after 
being cried, is evaporated u? to total removal cf the 
solvent, and the product is then submitted again to 
molecular distillation a t a high temperature of 
approximately 100°C, in order that the process impurities 

are tbtaii removed. 

7. Mixture of poly-u.. saturated fatty acids, whenever 
obtained by means of the process according to one or more of 
claim* s) 1-5. 

8. Mixture of ethyl esters of polyunsaturated fatty 
acids, whenever obtained by means of the process according 

z ■ 

to claim 6. 

9. Mixture according to claim 7, characterized in that 
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t ,e 3dv-unsa-.ura-.ed acxcs «• " Ij 

acia tsM) and docosanexaenoic acid l»»>. • 
10 . ,.i,,ure accordinc to 9. 

-,l -oncentration of the mixture -is c-m^-s 
the total v.once.. — 

• „ p ,v 35 to aooroximately 90%, 
-ne -ance of from approximately 35 

• Q * s ^eos of molecular distilla*— » 
according to the nusse: o- s.eps c 


carried out. 

1 1 s 


. , , ^-s'^ated bv DK A at a total 
^od«t essentially co..s = 

. t„ on* whenever obtainec =y 
concentration of approximately 90%, 

e? „ s c - -n e orocess according to claim 5. 

means c- — <= - u K e ,» V e: 

• i ocre-s of E?A_ajjcDHA, vne..-ve 

i2. Mixture of etnyl este.s o- _ _______ 

rhe -,-oc-ss according to claims 1-7. 
obtained by means or the p-ocs 

„ ^oduct constituted by *H_A ethyl ester a. a „. S n 

XTo"« at least 90%. whenever obtained by means 
concentration, o_ at 

e -- the orocess according to claims 1-7. 
"'■•*• . - „iv-u— s according to claims 

14. Use of the products or nix-.--.-s 

7 13 as dietetic-alimentary additives: 

- ■ - mix-u-es according to claims 
• is. Use of the products or mix.a.es 

' , • 11v ae-ive substance*.- for prophylac--- 
7_3 as pharmacologically acive s 

r therapeutical purposes. 

16 . B „ of -cordis to claims 7-1.0 and 1- - 

\ of hvoerlioemiae and _ne.e 

\ the treatment and prevention of hy? 

N\ , i n thromooses, in -- 1 

U corrected -hoicks. hv=er ,en S ion. as 

Vi--l---n--i<». in cardiac infarct, .n hy? e 

V V'- aclan-s <., .th.ro.el.ro.i. pr.v.ntion. x»- 

25 \\anticoagulan-s, -.i 
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•i8. Process as claimed in Claim i 

<<• -;-e examples described here! 


, substantially as 


described i r. any c. 


A mixture as claim* 


in Claim 7, substantially as 


described in any cne c: 


:he examples ciscics 


e d herein, 



We the undersigned declare further that all 
statements made herein of our own knowledge are true and that 
all statements made on information and belief are believed to 
be true, and, further, that these statements are made with 
the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under 
§ 1001 of Title 18 of the United States Code, and that such 
willful false statements may jeopardize the validity of this 
application or of any patent issuing thereon. 

Date: — 

Harald Breivik 


Date : — 

Bernt Borretzen 


Date: 



Date: 

Hans E. Krokan 


Date: __ 

Kaare H. Bonaa 
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We the undersigned declare further that all 
statements made herein of our own knowledge are true and that 
all statements made on information and belief are believed to 
be true, and, further, that these statements are made with 
the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under 
§ 1001 of Title 18 of the United States Code, and that such 
willful false statements may jeopardize the validity of this 
application or of any patent issuing thereon. 

Date: 

Harald Breivik 

Date: — 

Bernt Borretzen 

Date: 

Date: /X^Cf £ 


Date: 

Kaare H. Bonaa 



Knut H. Dahl 
Hans E. Krokan 


F501 \W92742\JUB\zrg\ j j r 
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We the undersigned declare further that all 
statements made herein of our own knowledge are true and that 
all statements made on information and belief are believed to 
be true, and, further, that these statements are made with 
the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under 
§ 1001 of Title 18 of the United States Code, and that such 
willful false statements may jeopardize the validity of this 
application or of any patent issuing thereon. 


Date: 


Date: 


Date: 


Date: 


Harald Breivik 


Bernt Borretzen 


Knut H. Dahl 


Hans E. Krokan 


' i Kaare H. Bonaa 


F501 \W92742\JUB\zrg\ j j r 
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